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INTRODUCTION 


The  campaign  to  control  black  stem  rust  of  small  grains  through 
the  eradication  of  the  alternate  host,  the  common  barberry  (Berberis 
vulgaris  L.),  has  been  in  progress  for  12  years.  The  project  was  initi- 
ated in  1913  after  the  nation  had  been  startled  by  the  stem-rust  epidemic 
of  1916  which  caused  a loss  of  wheat  estimated  to  have  been  worth 
$283,600,000.  The  eradication  campaign  since  that  time  has  resulted  in 
the  destruction  of  more  than  18,143,000  common  barberry  bushes  and  seed- 
lings. Of  this  total,  over  550,000  were  destroyed  during  1929. 

The  gradual  removal  of  this  enormous  number  of  common  barberry 
bushes  in  the  eradication  area  during  the  12-year  period  has  been  followed 
by  definite  reductions  in  stem-rust  losses  in  the  wheat -producing  regions. 

In  general  this  diminution  in  losses  has  been  progressive  from  the  be- 
ginning of  barberry  eradication  to  the  present  time. 

Common  barberry  bushes  were  introduced  into  the  eradication  area 
as  ornamental  shrubs  propagated  and  extensively  distributed  by  the  nursery 
trade.  However,  at  the  beginning  of  the  eradication  campaign  the  plant 
was  found  not  only  under  cultivation  but  in  enormous  uncultivated  areas  into 
which  it  had  escaped  and  where  for  many  generations  bushes  had  resulted 
from  seed  spread  from  original  plantings.  By  a preliminary  survey  of  all 
residences  in  cities  and  country  most  of  the  planted  bushes  were  found  and 
destroyed.  At  this  time  the  widespread  existence  of  the  escaped  bushes  was 
discovered  and  many  were  destroyed.  More  intensive  survey  in  later  years 
has  removed  millions  more  of  them,  yet  many  are  still  growing  in  grain-  , 
producing  regions  at  the  present  time  and  constitute  the  chief  problem 
of  the  campaign.  These  escaped  bushes  must  be  found  and  destroyed  if  the 
encouraging  results  achieved  thus  far  are  to  be  made  permanent. 

Organization 

Barberry  eradication  has  been  conducted  by  the  Bureau  of  Plant 
Industry  of  the  U.  S.  Department  of  Agriculture  in  cooperation  with  the 
13  States  of  the  north-central  grain-growing  region.  These  include 
Colorado,  Illinois,  Indiana,  Iowa,  Michigan,  Minnesota,  Montana,  Nebraska, 
North  Dakota,  Ohio,  South  Dakota,  Wisconsin,  and  Wyoming. 
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Barberry-eradication  activities  carried  on  in  1929  fall  .into 
three  general  categories,  (l)  survey  and  eradication,  (2)  education  and 
publicity,  and  (3)  investigation. 

Cooperation 

The  barberry-eradication  campaign  is  organized  upon  a cooper- 
ative basis  between  the  U.  S.  Department  of  Agriculture  and  the  States  in 
the  eradication  area.  Cooperative  relations  exist  with  the  State  agri- 
cultural colleges  in  all  of  the  States  and  with  most  of  the  State  depart- 
ments of  agriculture.  Office  space  and  equipment  are  provided  by  one  or 
the  other,  of  these  institutions  in  most  of  the  States. 

The  Conference  for  the  Prevention  of  Grain  Rust  of  Minneapolis, 
an  organization  of  agricultural  and  business  leaders  in  the  eradication 
area,  has  taken  the  leadership  in  educational  and  publicity  work.  This 
organization  also  has  provided  both  funds  and  materials  for  use  in  that 
phase  of  the  campaign.  In  addition  it  has  cooperated  effectively  in  es- 
tablishing cooperative  relations  between  the  barberry-eradication  project 
and  organizations  within  the  States. 

Commercial  groups,  local  and  State  agricultural  organizations, 
State,  county  and  town  weed-control  officials,  as  well  as  thousands  of 
property  owners,  have  given  very  effective  support  to  the  campaign. 

State  and  county  educational  institutions  and  departments  have 
responded  very  enthusiastically  in  helping  to  teach  the  facts  upon  which 
rust  control  through  barberry  eradication  is  founded.  These  include  State 
universities,  colleges,  normal  schools,  high  schools  and  county  school 
systems,  as  well  as  State  departments  of  public  instruction  and  agricul- 
tural extension  services. 


Finances 


Financial  support  of  barberry  eradication  is  supplied  very 
largely  through  Federal  appropriation.  For  the  fiscal  year  ending  June 
30,  1930,  this  appropriation  is  $379>920.  All  Federal  appropriations 
since  the  beginning  of  the  campaign  total  $3,692,715- 

Many  of  the  States  have  made  direct  cash  appropriations  and 
given  indirect  financial  aid  in  services  and  equipment.  The  State  appro- 
priations and  indirect  aid  furnished  in  1929  totaled  $93>^90°  During 
the  entire  campaign  the  States  have  contributed  $917»^57  for  barberry 
eradication  work  in  cash  and  indirect  aid. 
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SURVEYS  AND  ERADICATION 


Methods  used  in  all  orders  of  survey  have  tended  to  become 
increasingly  intensive  since  the  beginning  of  the  campaign.  Very  care- 
ful and  thorough  search  is  necessary  to  insure  the  finding  of  all  bar- 
berry bushes.  Where  they  grow  in  areas  covered  with  heavy  timber  and 
brush,  field  men  must  work  in  a line  at  very  short  intervals.  Even 
bushes  large  enough  to  bear  fruit  and  that  are  likely  to  distribute 
the  plant  still  farther  may  easily  escape  notice  under  these  conditions. 
The  squad  leaders  work  behind  the  men,  checking  the  method  being  used  as 
well  as  the  thoroughness  of  inspection. 


Eradication 


Eradication  this  year  was  accomplished  primarily  by  applica- 
tion of  common  salt.  Eerosene  also  was  used  but  only  to  a minor  extent. 
These  two  chemicals  have  been  found  to  be  the  most  efficient,  most 
easily  available  in  all  localities,  and  most  economical  of  the  many 
tested  in  this  work.  The  use  of  chemical  treatment  rather  than  the 
practice  of  digging  or  grabbing  has  reduced  the  sprouting  of  bushes  from 
a major  problem  of  the  work  to  one  of  minor  importance. 

More  than  240  tons  of  salt  and  890  gallons  of  kerosene  were 
used  in  1929  for  eradication  purposes.  More  than  539 >75^  bushos,  sprout- 
ing bushes,  and  soodlings  were  killed  by  chemical  treatment.  Only 
11,834  bushes,  sprouting  bushos,  and  seedlings  were  dug  or  pulled  in- 

1929. 
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Il'TVE  ST  I GAT  IONS 


Investigational  activities  in  the  barberry-eradication  campaign 
have  included  (l)  stem- rust  epidemiology  studies,  (2)  investigation  of 
susceptibility  and  resistance  of  Berbcris  and  related  genera  to  stem  rust, 
(3)  classification  of  barberry  species,  varieties  and  hybrids,  and  (4) 
investigation  of  factors  influencing  seed  germination  and  survival  of 
barberry  seedlings. 


Stem-Bust  Epidemiology  Studies 

Personnel 


The  following  persons  were  engaged  in  the  studies  during  all  or 
part  of  the  season:  Stakman,  Hamilton,  Cotter,  Hines,  Butler,  Ukkelberg, 

Melander,  Person,  Humphrey.  In  addition,  other  members  of  the  Office  of 
Cereal  Crops  and  Diseases,  including  State  Leaders  of  Barberry  Eradica- 
tion, cooperated  closely  and  furnished  valuable  information. 

Objects  of  Studies 

The  epidemiology  studies  made  during  1929  were  designed  to  as- 
certain the  importance  of  the  barberry  in  disseminating  rust,  the  degree 
to  which  the  uredinial  stage  overwintered  in  different  sections  of  the 
country,  the  possible  migration  of  rust  from  south  to  north,  and  the 
factors  affecting  the  development  of  the  rust  in  the  spring  wheat  area. 
During  the  critical  period  for  the  development  of  rust,  weekly  reports 
were  furnished,  giving  information  regarding  the  stage  of  rust  develop- 
ment and  the  probability  of  damage.  Controlled  experiments  in  greenhouse 
and  laboratory  also  were  made  to  obtain  additional  information  regarding 
the  effect  of  environmental  factors  on  the  development  of  rust.  Some  ex- 
periments were  made  on  the  possibility  of  controlling  rust  by  means  of 
sulphur  dust.  Inoculations  to  determine  resistant  and  susceptible  species 
of  barberry  were  continued,  and  studies  were  made  of  hybridization  between 
varieties  and  forms  of  stem  rust  on  barberry. 

Overwintering  of  the  Uredinial  Stage 

The  winter  of  1928-29  apparently  was  favorable  for  overwintering 
of  stem  rust  in  the  South.  Observations  indicate  that  stem  rust  of  wheat 
overwintered  fairly  abundantly  in  central  Texas.  Sporadic  overwintering 
also  apparently  occurred  on  wheat  in  northern  Texas;  evidence  was  obtained 
in  two  locations.  Definite  evidence  was  obtained  that  stem  rust  over- 
wintered in  five  fields  of  oats  near  San  Antonio.  There  is  evidence  that 
the  uredinial  stage  persisted  through  the  winter  also  in  Louisiana,  Ala- 
bama, Missouri,  and  Illinois. 

Leaf  rusts  also  overwintered  rather  commonly  in  the  Mississippi 

Valley. 


- 5-  - 

Migrat ion  of  Rust  from  South'  to  North 

The  possibility  of  migration  from  South  to  North  was  studied 
by  three  methods;  direct  observations  on  the  Extension  of  rust  northward 
from  Texas;  a study  of  the  spore  content  of  the'  air;  and  physiologic-form 
surveys . 

Direct  Observations 

Aside  from  fields  in  which  rust  overwintered,  rust  began  to 
appear  in  southern  Texas  about  April  20.  Infection  already  was  prevalent 
in  centers  in  the  central  section,  as  a result  of  overwintering  and  prob- 
ably also  partly  as  a result  of  inoculum  blown  in  from  northern  Mexico 
during  late  February-.  ■ By  late  May  there  was  fairly  abundant  rust  in 
Texas  for  dissemination  northward,  and  field"  observations  indicate  that 
spores  were  carried  as  far  as  Fremont,  Nebraska,  by  the  southerly  winds 
of  May  25-28.  Subsequently,  successive  and  overlapping  waves  extended 
the  inoculated  area  into  Canada.  Infection  appeared  in  Nebraska  over  a 
wide  territory  while  grain  was.  still  in  the  joint  stage.  Infection  also 
appeared  early  - about  June  2'0  - in  much  of  the  spring  wheat  area.  There 
undoubtedly  was  a general  migration  from  south  to  north,  as  was  perfectly 
evident  from  systematic  observations  made  from  Texas  northward  during  May 
and  June.  In  addition,,  slides  were  exposed  at  various  places,  particular- 
ly when  there  were  south  winds,  to  determine  'whether  viable  urediniospores 
were  being  blown  northward. 

Slide  Exposures 

Exposures  were- made  in  the  Southern  States  early  in  the  season, 
■and  in  Indiana,  Minnesota,  and'Nojrth  Dakota.  Rcsults  support  the  facts 
obtained  by  direct  observations..  For  example,  during  a strong  south  wind 
on  June  10,  stem-rust  spores  were  caught  in  the'  vicinity  of  St.  Paul. 
During  the  next  period  of  strong  southerly  winds  at  St.  Paul,  June  15-17 > 
a larger  number  of  spores  were  trapped,  particularly  on  the  loth.  Ger- 
mination tests  of  some  of  the  material  were  made,  and  the  spores  were 
found  to  be  viable.  There  were  rains  on  the  10th  and  the  19th,  and  the 
subsequent  development  of  rust  indicated  that  it  was  the  result  of  inoc- 
ulation by  the  spores  which  were  blown  from  the  South. 

Physiologic- form  Surveys 

Puccinia  gram: nis  tritici . The  results  of  the  survey  show  that 
in  general  the  same  forms  were  present  from  Texas  northward  through  the 
spring  wheat  area.  A special  effort  was  made  this 'year  to  secure  a gen- 
eral distribution  of  collections  for  identification.  When  available,  two 
collections  from  every  county  were  used' for  inoculations.  Seven  hundred 
fifty-five  identifications  of  wheat  mast  were  made,  comprising  25  differ- 
ent forms,* of  which  4 were  hitherto  unknown.  There  was  a widespread 
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distribution  of  forms  49,  38,  36,  21,  and  11  from  south  to  north  and  east 
to  west.  Form  49  was  more  prevalent  than  the  other  forms  isolated  from 
collections  made  in  northern  Mexico,  where  rust  was  heavy.  It  also  was 
the  most  prevalent  form  in  Texas.  Form  3 S,  while  widespread  in  Mexico 
and  from  Texas  northward,  was  particularly  prevalent  in  Ohio,  and  possi- 
bly, in  the  rest  of  the  soft  red  winter  wheat  area,  although  from  the 
other  States  in  that  :area  insufficient  collections  were  received  on  which 
to  base  conclusions.  Form  38  also  was  collected  from  Dew  York,  Pennsyl- 
vania, Maryland,  and  Virginia.  Of  the  widely  prevalent  forms,  all  but 
38  attack  common  wheats  of  the  spring  wheat  area. 

P.  graminis.  avenae . A physiologic-form  survey  also  was  made  of 
oats  stem  rust.  Three  hundred  forty-seven  collections  were  used  for  in- 
oculation, and  226  identifications  were  made.  Form  2 or  form  5 were  found 
in  all  collections,  although  not  always  both  of  them.  These  two  forms 
were  distributed  over  a wide  area,  especially  form  J,  which  apparently  is 
increasing  in  prevalence  year  by  year.  Form  1 was  identified  only  once, 
in  a collection  from  Dew  York. 

Barberries . Of  68  collections  of  accial  material  from  barberries, 
infection  was  obtained  with  only  JO.  Of  these,  18  were,  secalis,  5 were 
secalis  and  tritici,  and  l4  tritici  alone.  Eleven  different  physiologic 
forms  of  the  tritici  variety  were  identified  from  the  l4  collections  of 
the  tritici  variety,  and  although  the  data  are  too  meager  on  which  to 
base  conclusions,  they  suggest  that  many  forms  are  propagated  on  the  bar- 
berry. Form  36  comprised  28  per  cent  of  the  aecial  cultures  identified. 

Development  of  Rust  near  Barberries 


In  most  places  rust  appeared  earlier  on  barberries  than  in  1928. 
The  aecial  stage  had  developed  in  Kansas  by  April  23,  Maryland  April  24, 
in  Missouri,  Indiana,  and  Illinois  May  J,  and  in  Iowa  and  South  Dakota 
by  the  middle  of  May.  Rust  had  already  spread  from  barberries  in  Ohio, 
Indiana,  South  Dakota,  and  Minnesota  by  June  10.  In  the  States  east  of 
the  Mississippi  the  earliest  rust  infection  on  grains  and  grasses  was 
usually  found  near  barberries  although  in  some  cases  it  appeared  near  the 
bushes  at  about  the  same  time  as  infection  became  general.  In  Wisconsin 
general  infection  appeared  several  days  later  than  rust  near  barberries, 
and  it  appeared  a week  or  more  later  in  the  fields  in  general  than  it  did 
near  barberries  in  most  of  the  neighboring  States. 

In  some  States  there  were  numerous  local  epidemics  near  bar- 
berry bushes.  This  was  very  clearly  true  of  Wisconsin,  in  which  there 
were  numerous  local  epidemics,  and  throughout  the  season  the  rust  was 
heavier  in  these  areas  than  it  was  in  fields  in  general.  There  is  a 
possibility  that  the  destructive  regional  epidemic  in  Lamoure,  Dickey, 
Logan,  and  McIntosh  counties,  Dorth  Dakota,  and  extending  into  South 
Dakota.,  may  have  been  due  to  infected  barberries.  A similar  epidemic 
extending  about  25  miles  northwestward  from  .Bismarck,  II.  Dak., 
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apparently  was  attributable  to  barberries. 

There  was  no  clear-cut  evidence  that  rusted  barberries  in  Kansas 
and  Missouri  furnished  much  inoculum  for  grain-growing  areas  farther  north, 
although  it  seems  entirely  probable  that  in  some  years  they  do. 

Some  of  the  most  striking  examples  of  destructiveness  of  rust 
near  barberries  were  observed  in  southwestern  Virginia  and  in  Pennsylvania. 
The  conditions  in  those  States  furnished  an  object  lesson  on  the  destruc- 
tiveness of  rust  near  the  bushes. 

Development  of  Rust  in  Spring-’yTneat  Area 

There  was  not  a general  epidemic  of  stem  rust  in  the  spring 
wheat  area.  It  is  evident  from  the  preceding  sections  that  thero.was 
abundant  inoculum  and  that  it  came  early.  In  general,  however,  there 
was  insufficient  rainfall  to  make  possible  the  development  of  a general 
epidemic.  In  some  localities  and  in  some  rather  restricted  areas  there 
was  heavy  damage  from  rust  because  of  the  fact  that  local  showers  fur- 
nished abundant  moisture.  The  aggregate  losses,  however,  were  relative- 
ly light.  For  the  entire  spring  wheat  area  the  loss  was  approximately 
3 par  cent  of  the  total  crop. 

It  was  repeatedly  observed,  particularly  in  southern  Minnesota, 
that  the  greatest  rust  damage  occurred  in  fields  that  had  been  too  heav- 
ily fertilized  with  barnyard  manure.  The  delay  in  maturity  resulting 
from  this  practice  made  it  possible  for  the  rust  to  become  very  destruc- 
tive, whereas  early  maturing  fields  escaped  damage  entirely.  This  sug- 
gests the  strong  desirability  of  getting  additional  information  on  the 
effect  of  earliness  of  planting  and  different  methods  of  fertilization 
on  the  development  and  destructiveness  of  rust. 

Controlled  Experiments  on  Factors  Affecting  the 
Development  of  Rust 

In  a study  of  the  factors  affecting  the  development  of  the 
aecial  stage  of  stem  mast,  it  was  found  that  telio spores  may  remain 
viable  for  at  least  a year  and  a half.  It  was  shown  that  they  do  not 
necessarily  germinate  during  early  spring  rains  before  barberry  leaves 
have  unfolded,  as  spores  kept  wot  continuously  for  264  hours  were  still 
able  to  cause  infection.  The  minimum  time  required  for  infection  was 
21  hours.  Temperature  ranging  from  12  to  21°C.  was  most  favorable  for 
infection  of  barberries  and  production  of  aeciospores . The  mycelium 
was  not  killed  inside  of  barberries  kept  for  three  weeks  at  0°C . Low 
temperatures  killed  barberries  before  it  killed  the  rust  mycelium. 
Aeciospores  were  still  discharged  from  aecia  37  days  after  their  forma- 
tion, and  still  caused  infection  46  daj/s  after  the  appearance  of  the 
aecia.  Leaves  of  common  barberry  were  still  susceptible  12  days  after 
the#-  had  unfolded,  while  those  of  Berberis  aotnonsis  were  still 


susceptible  l6  days  after  unfolding.  These  facts  show  that  the  aecial 
stage  of  the  rust  is  well  adapted  to  the  variable  weather  conditions  of 
the  spring; 

A study  also  was  made  of  the  factors  affecting  the  development 
of  the  uredinial  stage.  It  was  found  that  temperature  and  light  have  a 
decided  effect  on  the  resistance  of  urediniospores  to  low  temperatures. 
The  weather  conditions  in  the  fall,  therefore,  probably  determine  to  a 
considerable  extent  the  ability  of  the  urediniospores  formed  during  that 
period  to  resist  unfavorable  conditions  in  the  winter.  It  was  shown  that 
uredinial  mycelium  may  remain  dormant  in  infected  plants  as  long  as  60 
days  at  low  temperatures.  The  variety  of  rust  on  rye  develops  better  at 
low  temperatures  than  that  on  wheat,  and  the  development  of  different 
physiologic  forms  of  the  oats  and  wheat  varieties  of  rust  are  affected 
differently  by  temperature.  Some  develop  relatively  well  at  low  temper- 
atures, while  others  require  higher  temperatures.  This  may  explain  to  a 
certain  extent  the  geographic  and  seasonal  distribution  of  physiologic 
forms.  The  type  and  degree  of  infection  also  are  affected  considerably 
by  temperature.  The  degree  of  infection  is  profoundly  affected  by  light, 
high  light  intensities  being  especially  favorable  for  the  development 
of  rust. 


Dusting  as  a Control  Measure 

Further  experiments  were  made  on  the  possibility  of  controlling 
rust  by  dusting  growing  plants  with  finely  divided  sulphur  dusts.  The 
results  in  general  confirmed  those  obtained  in  previous  years,  although 
they  were  not  very  conclusive  in  many  cases  because  of  the  relatively 
small  amount  of  rust  that  developed,  owing  to  dry  weather. 

Barberry  Inoculations 

During  1929  work  was  continued  on  the  determination  of  sus- 
ceptibility of  species  and  varieties  of  Berberis  to  P.  graminis . Plants 
of  59  species  and  varieties,  comprising  77  series  of  3 plants  each  and  a 
check,  were  inoculated  with  one  or  more  of  fo\ir  varieties  of  stem  rust. 
Plants  of  35  °f  the  species  tested  became  infected. 

The  following  species  did  not  become  infected  as  a result  of 
artificial  inoculation;  B.  acuminata.  B.  concinna.  B . dictyophylla  var. 
alb i caul is . B.  edgeworthiana,  B.  ins ignis . B.  sanguinea.  Although  plants 
of  those  species  were  inoculated  repeatedly,  none  of  them  became  infected, 
while  the  checks  were  moderately  to  heavily  rusted  in  each  case.  Fur- 
ther trials  will  be  made,  however,  before  pronouncing  these  species 
definitely  as  immune. 

Ho  additions  were  made  to  the  list  of  susceptible  species. 
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Hybridization  of  Physi  •'logic  Poms  on  tlic  Barberry 

It  has  long  "been  suspected  that  different  varieties  and  phys- 
iologic forms  of  stem  rust  might  hybridize  on  "barberries,  where  the 
sexual  stage  of  the  rust  develops.  This  supposition  has  been  con- 
firmed by  experiments  made  during  the  past  year.  It  has  been  shown 
conclusively  that  new  physiologic  forms  or  parasitic  strains  may  orig- 
inate in  this  way.  This  fact  emphasizes  the  absolute  necessity  for 
pushing  the  barberry  eradication  campaign  as  rapidly  as  possible  to  a 
successful  conclusion.  It  is  perfectly  evident  not  only  that  the  bar- 
berries are  important  in  giving  the  rust  an  early  start  in  the  spring, 
in  the  development  of  local  and  regional  epidemics,  but  also  in  the 
production  of  new  parasitic  strains  of  rust.  The  barberry  is  the  breed- 
ing ground  for  new  parasitic  strains  of  rust.  The  eradication  of  the 
bushes  therefore  will  not  only  reduce  the  amount  of  rust  but  will  also 
reduce  the  number  of  forms  now  in  existence  and  prevent  the  origin  of 
new  forms  by  hybridization,  thus  making  it  possible  to  progress  more 
rapidly  in  the  work  of  developing  rust-resistant  varieties  of  small 
grains . 


Classification  of  Barberry  Species , Varieties , and  H~rbrids 


The  collection  of  Berboris  at  the  U.  S.  Plant  Field  Station 
at  Bell,  Maryland,  which  includes  many  of  the  known  species,  varieties, 
and  hybrids  of  that  genus  is  under  the  supervision  of  Mr.  B.  Y.  Morrison, 
Senior  Horticulturist. 

Descriptions,  as  well  as  actual  herbarium  specimens  of  these 
bushes  are  being  obtained  in  order  that  positive  identification  of  un- 
determined Berberis  may  be  made  for  the  field  forces  locating  such 
bushes . 


Thirty-five  new  species  in  the  form  of  seeds  or  cuttings  were 
added  to  the  collection  during  1929- 


Investigations  of  Factors 
Survival  of 


Influencing  Seed  Germination  and 


These  investigations  were  begun  in  1928  and  continued  in  I929 
in  the  States  of  Michigan  and  Ohio  by  S^ate  Leaders  John  W.  Baringer 
and  Walter  F.  Reddy,  respectively.  Parallel  investigational  programs 
were  outlined  for  each  of  these  States.  These  dealt  with  longevity  of 
barberry  seed,  date  of  maturity  of  seed,  effect  of  physical  and  chemical 
treatment  on  seed  germination,  and  growth  of  seed  and  survival  of  seed- 
lings, under  different  ecological  conditions.  Because  of  the  delayed 
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germination  commonly  exhibited -"by  "barberry  seeds,  these  trials  mast 
continue  for  several  years  before  final  or  definite  conclusions  can 
be  made.  However,  some  indications  from  the  results  of  one  year  seem 
worthy  of  mention.  Germination  is  distinctly  better  in  well-drained 
soils  than  in  poorly  drained  soils.  There  is  some  evidence  that  more 
seedlings  develop  in  shaded  habitats  than  in  full  sunlight  under  both 
good  and  poor  drainage'  conditions.  Barberry  seed  collected  in  the  fall 
or  following  spring  from  bushes  treated  with  salt  in  midsummer  apnear  to 
be  unaffected  by  the  treatment  in  respect  to  viability.  Seed  collected 
on  August  15,  at  the  time  of  change  of  color  of  the  berries  from  green 
to  red,  includes  a significant  percentage  of  viable  seeds.  However, 
practically  three  times  as  high  a germination  percentage  was  found  for 
seed  collected  on  October  15 . Scarifying  and  tamping  of  soil  about  dead 
barberries  has  no  noticeable  effect  on  germination  of  seed  present  there. 
Likewise  heating  of  the  soil  about  such  bushes  has  shown  no  effect. 

Since  these  data  cover  the  experiments  of  only  one  year,  they  are  sub- 
ject to  correction  as  reports  are  received  on  otHserva-tions  of  the  sane 
plots  in  succeeding  years. 
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PUBLICITY  ADD  EDUCATIONAL  ACTIVITIES 

The  task  of  getting  people  to  favor  a particular  activity  to  the 
extent  of  actively  talking  and  acting  in  the  interests  of  the  movement, 
requires  a tremendous  amount  of  productive  thought  and  effort. 

It  is  easy  to  understand  why  many  worthy  and  decidedly  practical 
campaigns  of  one  sort  or  another  have  made  slow  progress.  The  reason  in 
most  cases  is  that  even  the  peonle  most  vitally  concerned,  who  would 
benefit  directly,  have  not  understood  the  necessity  for  the  work  or  the 
methods  used  in  solving  the  problem.  The  task  of  overcoming  this  lack 
of  inf ormation , or  misinformation,  among  the  ueople  when  carrying  on 
such  an  intensive  disease  control  project  as  the  barberry-eradication 
campaign . makes  necessary  a counter  program  of  education  and  enlighten- 
ment . 


In  the  early  days  of  the  barberry-eradication  campaign  very  few 
people  knew  what  a common  barberry  bush  looked  like  or  why  it  should  be 
killed.  Barberry  field  agents  were  looked  upon  with  suspicion  and  very 
little  active  support  was  given  the  movement  by  local  citizens. 

An  educational  and  publicity  campaign  was  begun  in  order  to 
acquaint  the  general  public  with  the  necessity  for  the  work,  the  nature 
and  destructiveness  of  black  stem  rust,  the  identifying  characteristics 
of  the  common  barberry,  and  the  part  it  plays  in  the  life  history  of  the 
rust  fungus . 

The  publicity  and  educational  phases  are  somewhat  different  in 
nature  but  they  merge  so  that  it  is  hard  to  say  where  one  begins  and 
the  other  ends  if  one  considers  them  in  relation  to  the  b^rberry- 
erad.ica.tion  campaign  as  it  is  now  conducted. 

Early  in  the  campaign  a.  very  general  publicity  program  was  pro- 
moted. Bulletins,  circulars,  and  other  informative  material  were  placed 
in  the  hands  of  the  public  more  or  less  at  random.  Specific  groups  and 
individuals  were  not  dealt  with  as  such  and  no  effort  was  made  to  pre- 
pare material  suitable  to  their  particular  needs.  This  procedure  was 
not  changed  until  about  1924. 

With  the  assistance  of  the  Conference  for  the  Prevention  of  Grain 
Rust  a definite,  long-time  program  of  education  and  publicity  was  organ- 
ized and  put  in  operation. 

News  services  such  as  the  Associated  Press,  the  U.  S.  Department 
of  Agriculture  Press  Service,  and  the  State  extension  and  agricultural 
press  groups  were  used.  Timely  and  accurate  information  began  to  ampear 


in  the  pages  of  the  weekly  and  daily  newspapers  of  the  States.  Since 
that  time,  thousands  of  columns  of  free  space  have  been  given  for  the 
purnose.  During  1929  more  than  1,150  articles  were  nuhlished  in  indi- 
vidual newspapers,  S3  feature  and  general  articles  were  used  in  farm 
journals  or  in  the  house  organs  of  companies  whose  products  were  used  in 
agricultural  communities.  Window  displays  were  placed  in  122  post,  of- 
fices, "banks,  county  agent  offices  fnd  stores.  Three  hundred  and  thirteen 
demonstrations  were  erected  during  the  year  at  fairs,  on  streets,  at 
festivals  and  in  schools.  A lantern • slide  series  entitled,  "The  Common 
Barberry  and  Black  Stem  Rust",  was  shown  I3O  times  and  the  barberry- 
eradication  motion  picture  10  times.  Speakers  presented  the  subject  of 
common  barberry  eradication  over  the  radio  on  nine  occasions,  at  439 
schools,  nine  farm  meetings,  eight  meetings  of  business  men  and  66  other 
meetings . 

Every  effort  wa.s  made  to  prepare  literature  in  the  best  possible 
form  to  suit  the  needs  of  the  particular  group  or  groups  receiving  it. 

The  educational  material  is  now  specific  to  their  requirements  and  the 
contacts  have  become  very  personal. 

Accurate  up-to-date  mailing  lists  are  kept  in  all  of  the  local 
barberry  offices.  Dames  of  county  agents,  farm  bureau  members,  leading 
farmers,  boys'  and  girls'  club  leaders,  influential  business  men, 
teachers,  newspaper  editors,  and  similar  groups  are  indexed  Separately. 
Personal  contacts  have  been  made  with  many  of  the  individuals  on  these 
lists.  It  is  the  aim  of  those  in  charge  of  the  campaign  to  have  one  or 
more  well-informed  "booster"  for  barberry  eradication  in  every  community. 
The  only  way  to  obtain  this  active  cooperation  is  to  circularize  the 
important  lists  at  least  twice  a year  with  personally  addressed  letters 
containing  the  latest  information  on  the  progress  of  the  campaign.  This 
is  being  done  with  great  benefit  to  the  work. 

Schools  and  children's  organizations  to  the  number  of  24,290  have 
been  supplied  with  study  materials  in  the  form  of ' lesson  plans,  colored 
illustrative  material,  laboratory  exercises,  and  especially  Prepared 
bulletins  for  children.  The  boys'  and  girls-'  4-H  clubs,  Boy  Scouts, 
and  similar  groups  also  have  been  supplied  with  educational  literature. 
Over  50  properties  having  about  700  common  barberries  were  found  in 
1929  by  girls  and  boys  belonging  to  the  Rust  Busters'  Club,  an  organi- 
zation sponsored  by  the  Conference  for  the  Prevention  of  Grain  Rust. 

A special  bronze  medal  and  a life  membership  in  the  Club  are  the  rewards 
for  finding  and  reporting  to  the  proper  authorities  a.  property  on  which 
common  barberry  bushes  are  growing. 
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Efforts  to  have  the  story  shout  rust  and  the  common  barberry 
included  in  school  text  boohs  have  been  martially  successful  and  several 
recently  printed  editions  have  contained  this  information.  Among  such 
books  are:  "Eirst  Course  in  Botany, " by  R.  J.  Pool  and  A.  T.  Evens; 

"A  Laboratory  Manual  for  Eirst  Course  in  Botany,"  by  A.  T.  Evans;  and 
"llature  in  Agriculture, " by  W.  L.  Conway,  H.  N.  Kauffman  and  W.  H.  Lance- 
lot. Several  of  the  State  departments  of  education  have  included  this 
subject  in  the  curricula  of  their  State  elementary  schools.  Under  the 
present  plan  for  reaching . students , the  elementary  and  secondary  schools, 
•and  all  of  the  institutions  of  higher  learning  will  receive  new  educa- 
tional mater ia.l  once  every  three  •‘■'ears.  There  are  more  than  90.000 
■schools  in  the  13  States  o.f  the  barberry-eradication  area..  This  phase 
of  the  campaign  is  of  such  great  importance  to  the  permanency  of  this 
disease-control  program  that  any  amount  of  time  and  effort  expended  is 
well  rewarded. 

In  1929,  the  U.  S.  Department’  of  Agriculture  distributed  560,638 
copies  of  bulletins,  lesson  plans,  circular  letters,  and  other  pieces 
of  printed  matter  in  the  furthering  of  publicity  and  educational  activ- 
ities. The  Conference  for  the  Prevention  of  Grain  Rust  printed  and 
distributed  462,659  pieces. of  printed  matter,  and  the  cooperating  States 
45,210.  This  makes  a total  of  I,0o8j507  pieces  distributed  by  all  three 
agencies  in  1949.  As  a result  of  the  improved  and  well-organized  pub- 
licity and  educational  program  now  being  carried  on  a constantly  growing 
group  of  active  cooperators  is  being  formed.  The  position  of  the  field 
agents  is  considerably  improved  because  of  the  better  understanding  which 
the  general  public  has  of  the  relation  of  the  common  barberry  to  black 
stern  rust  and  the  necessity  for  the  barberry-eradication  campaign. 

The  following  is  a summary  of  the  publicity  and  educational  mater- 
ials furnished  'and  distributed  by  the  U.  S.  Department  of  Agriculture, 
the  Conference  for  the  Prevention  of  Grain  Rust,  and  the  13  cooperating 
States  during  the  period  from  January  1 to  December  31.  1929-  A second 
table  shows  the'  comparable  figures  for  the  period  from  the  beginning  of 
the  campaign  to  December  31.  19?9* 
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Publicity  and  educational  matter  furnished  and  distributed  by  the 
U.  S.  Department  of  Agriculture,  The  Conference  for  the  Prevention  of 
Grain  Rust,  and  the  13  cooperating  States,  in  furthering  the  Barberry 
Eradication  Campaign  in  the  period  from  April  1,  1918,  to  December  31, 
I929,  inclusive. 


K^nd  of  Material 

U.S.D.A. 

0 

1 

1 

0 

0 

STATES:' 

' . ■ totals 

Bulletins  and  Circulars 

2,325,007 

1,187,491 

596,157 

4,108,655 

Multigraphed  State  Annual  Reports 

38,249 

2,000 

_ _ 

40,249 

Posters 

350,355 

214,757 

3 , 000. 

568,112 

Colored  Piat.es 

20,000 

816,507 

- - 

836,507 

Rust  L0ss  Statements 

- - 

323,191 

_ _ 

323,191 

Lesson  Plans 

133,945 

5,377 

- - 

144,322 

Lesson  P^an- Covers 

_ _ 

23,475 

- - 

23,475 

Laboratory  Outlines 

450 

62,953 

_ _ 

63,403 

Microscope  Slides  (Sets  of  3)—/ 

- - 

6,821 

— — 

6,821 

Envelopes  for  Grain  Samples 

67,263 

4,684 

- - 

71,947 

Rusted  Stray  Specimen  Cards 

79,574 

4,388 

- - 

83,962 

Barberry  Specimen  Envelopes^/ 

- - 

262,775 

- _ 

262,775 

Life  Cycle  Models  (Sets) 

5 

8 

- _ 

13 

School  Display  Sets 

15 

70 

- - 

85 

Mimeographed  Circulars 

3,000 

— _ 

- - 

3,000 

Mimeographed  Radio  Talks 

17,000 

- _ 

1,000 

18,000 

Circular  Letters 

382,304 

173,395 

7,100 

562,799 

Return  Cards 

51,571 

387,026 

2,000 

440,597 

Maps  (Rotaprinted*) 

41,890 

•-  — 

_ — 

41,890 

Reprints  of  Newspaper  Articles 

- - 

115,162 

- _ 

115,162 

Hang-Me-Up  Cards 

73,500 

- _ 

- _ 

73,500 

Cross  Word  Puzzle 

_ _ 

3,000 

— — 

3,000 

Dodgers 

- - 

72,350 

- - 

72,350 

Calendar  Cards 

~ _ 

130,202 

— — 

130,202 

Official  Personnel  Lists,  etc. 

— - 

48,500 

— — 

48,500 

Warning  Blotters 

_ _ 

111,155 

— — 

111,155 

N.R.B.  Buttons 

- - 

19,296 

- - 

19,296 

Laboratory  exercises 

- - 

78 

— — 

78 

Word  answer  tests 

3,149 

— — 

— — 

3,149 

Cartoons  (rotaprints) 

1,691 

— ~ 

~ — 

1,691 

Life  Cycle  Cards 

470 

- _ 

~ — 

470 

Loose  Barberry  Specimens 

25 

_ _ 

— — 

25 

Literature  Piles 

_ _ 

19,339 

_ _ 

19,339 

Course  in  Agriculture 

— — 

5,000 

5,000 

Miscellaneous 

19,839 

186,302 

— 

206, i4i 

totals 

3,614,302 

4,180,302 

614,257 

8,408,861 

a/  U.  S.  D.  A.  and  Conference,  cooperatively. 


Publicity  and  educational  matter  furnished  and  distributed  by  the 
U.  S.  Department  of  Agriculture,  the  Conference  for  the  Prevention  of  Grain 
Rust,  and  the  13  cooperating  States,  in  furthering  the  Barberry  Eradica- 
tion Campaign  in  the  period  from  January  1,  to  December  31»  1929,  inclusive. 


Kind  of  Material  U.  S.  D.  A.  Conference  State  Total 


Bulletins  and  Circulars 
Multigraphed  State  Annual  Reports 
Posters 

Colored  Plates 

Rust  Loss  Statements 

Lesson  Plans 

Lesson  Plan  Covers 

Laboratory  Outlines 

Microscope  Slides  (Sets  of  3 )a/ 

Envelopes  for  Grain  Samples 

Rusted  Straw  Specimen  Cards 

Barberry  Specimen  Envelopes  a/ 

Life  Cycle  Models  (Sets) 

School  Display  Sets 
Mimeographed  Radio  Talks 
Circular  Letters 
Return  Cards 
Maps  (Rotaurinted) 

Reprint  of  Newspaper  Articles 

Ha.ng-Me-Up  Cards 

Calendar  Cards 

Warning  Blotters 

National  Rust  Busters  Buttons 

Laboratory  Exercises 

Word  Answer  Tests 

Cartoons  (rotapr inted) 

Life  Cycle  Cards 
Loose  Barberry  Specimens 
Literature  Piles 
Course  in  Agriculture 
Miscellaneous 

Totals 


269,09s 

P525 

30,110 

303,733 

2S,94Q 

2,000 

- 

30,949 

- 

25,552 

- 

25,552 

- 

101,139 

- 

101,139 

- 

24,543 

- 

24,543 

2^,945 

5,377 

- 

30,722 

- 

17,475 

- 

17,475 

450 

33,5*4 

- 

34,034 

- 

3,592 

- 

3,592 

27,263 

4,624 

- 

31.9  u 

19,574 

4,782 

- 

23,962 

— 

46,182 

- 

46,128 

5 

7 

- 

12 

15 

10 

- 

25 

- 

- 

1,000 

1,000 

104,704 

22,700 

7,100 

134,504 

12,071 

33,951 

2,000 

42,022 

22,290 

- 

- 

22,890 

- 

29,599 

- 

29,599 

43,500 

- 

- 

43,500 

- 

30,000 

- 

30 , 000 

- 

33,132 

- 

33,132 

- 

19,296 

- 

19,296 

- 

7* 

- 

7* 

3,149 

- 

— 

3.1U 

1,691 

- 

- 

1,691 

470 

- 

- 

470 

25 

- 

- 

25 

- 

19,339 

- 

19,339 

- 

- 

5,000 

5,000 

1,839 

. 1,500 

— 

7,779 

560,63s 

462,659 

45,210 

1,062,507 

a/  U.S.D.A.  and  Conference,  cooperatively. 


SUMMARY  FOR  IQ 29 


During  the  calendar  year  approximately  11  counties  were  covered 
"by  first  survey  and  approximately  l4.p  counties  were  surveyed  a second 
time.  Re-survey  was  completed  in  approximately  12.54  counties.  Original 
hushes  numbering  103,163  were  found  on  1,247  properties  in  .all  surveys 
during  the  year.  These  data  include  30,146  original  hushes  found  on  710 
properties  in  second  survey.  A total  of  .446,070  seedlings  was  found  on 
234  properties  as  a result  of  all  types  of  survey  during  the  year.  In 
resurvey  only  1,247  sprouting  hushes  were  found  on  I3S  properties. 

SUMMARIZED  RESULTS  EROM  APRIL  1,  1918  to  Dec.  31,  1929,  INCLUSIVE. 

In.  the  12  years  the  campaign  has  been  in  progress,  an  area,  equiva- 
lent to  approximately  903  counties  has  been  covered  in  the  first  survey* 
which  included  cities,  towns,  farmsteads,  and,  in  very  limited  areas, 
timber  and  brush-covered  land.  The  first  survey  of  nearly  all  cities, 
towns,  and  villages  in  the  entire  13  States  of  the  eradication  area  has 
been  completed. 

Approximately  264  counties  have  received  the  second  survey  at  the 
present  time.  Resurveys  of  infested  areas  have  been  made  in  most  counties 
covered  by  first  survey  to  destroy  sprouts  or  seedlings  which  have  ap- 
peared since  the  original  eradication  work. 

Original  bushes  numbering  7,130, 44S  have  been  found  on  79, 554 
properties  in  all  surveys  made  thus  far  in  the  campaign.  Of  these, 

7,129,751  have  been  destroyed  on  79,511  properties. 

In.  resurvey  316,799  sprouting  bushes  were  found,  on  14,23.4  properties. 
Of  these  316,53^  have  been  destroyed.  In  all  surveys,  10,700,496  seed- 
lings have  been  found  and-  10,697,710  oh  these  have  been  destroyed. 

During  the  entire  campaign  a grand  total  of  18,147,743  original 
bushes,  sprouting  bushes,  and  seedlings  have  been  found  and  IS,  143,999 
original  bushes,  sprouting  bushes  and  seedlings  have  been  destroyed. 
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The  average  annual  loss  for  the 
first  five  year  period,  1919  to 
1923,  was  approximately 
33,000,000  bushels. 


, The  average  annual  loss  for  the 
' next  six  year  period,  1924  to 
1929,  was  approximately 
10,500,000  bushels. 


The  losses  to  small  grain  crops  caused  by  black  stem  rust  have  been  reduced  since  the  beginning  of  the  barberry 
eradication  campaign  in  1918.  The  breeding  of  rust-resistant  varieties,  the  use  of  early  maturing  varieties,  and 
the  sowing  of  crops  early,  have  aided  barberry  eradication  in  this  reduction. 


‘BARBERRY  ERADICATION  PAYS” 


RURAL  PROPERTIES  ON  WHICH 
BARBERRY  BUSHES  WERE  FOUND-ALL  SURVEYS 


BARBERRY  ERADICATION.  1918-1929 


NUMBE2S  OF  BNBBEBBY  BUSHES  7JNP  SEE  PL /NOS.  PESTPOfEP 
L9/&-/929 


ITEM 

PESTBOYEP 

BUSHES 

7.120  751 

SEEPUHBS 

10.807.710 

SPBOVT/H& 

BUS'HES' 

3 18.538 

SPAHP 

TOTAL 

18.1*3.999 

Salting  a bush 


° .V' 

<^-s° 


Sprouts  from  a dug  bush 


Common  Salt  Kills  Barberry  Bushes 
and  Prevents  Sprouting 


Wheat  Losses  in  Barberry  Eradication  Area,  1919*1929 


Prepared  by  the  Rust  Prevention  Association,  300  Lewis  Building,  Minneapolis,  Minn.,  in  co- 
operation with  Bureau  of  Plant  Industry,  U.  S. Department  of  Agriculture,  Washington,  D.  C. 


IRST  STJRVRY,  PR  OPR RT  IRS,  January  1 to  December  31,  1929. 
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Totals  10.71  407  601  840  1,247  479  777  1,256  234  63  172  235 


05 

rH 

) 

rH 

nT 

tO 

1 — 1 

CO 

0 

tO 

D- 

£ 

O 

£ 

O 

CO 

0 

43 

£' 

631 

rH 

uD 

to 

LO 

0 

<sf 

1 

P 

z>- 

a. 

O 

43| 

© 

CO 

CO 

co 

LO 

1 1 

CO 

co 

LO 

p 

Tft 

CD 

O; 

* 

»■ 

*» 

r 

£ 

r£ 

r 4* 

1 1 

O- 

0 

ct? 

0 

p 

CD 

£ 

I 

1 

co 

tO 

£ 

c 

1 

CO 

* 

t.) 

1 

CO 

T< 

j 

CO 

1 

t/ 

© 

.cl 

£ 

I 

£ 

£ 

tO 

i© 

0-. 

CO 

10 

r- 

O 

1 1 

0 

£ 

rH 

0 

0 

CD 

eft 

1 

• 1 — 1 

O 

©1 

to 

C\2 

LO 

LO 

£ 

UD 

CO 

1 — 1 

co 

p 

to 

> 

© 

1 1 

£ 

43  1 

to 

CVi 

CD 

>sP 

cn 

CO 

LO 

O- 

£ 

£ 

>s 

£ 

43 

CD 

r 

r 

* 

•> 

Pi 

V© 

C/J 

© 

r~ 

<T> 

CV2 

£ 

p 

CO 

£ 

©' 

© 

£ 

r- 

CV 

£ 

• 

CD 

w!  P 

F-<‘ 

co 

P 

i — 4 

Ti 

CV? 

i — 1 

£ 

£| 

• »| 

p 

CD 

© 

O* 

0 

OJ 

0 

LO 

P 

O- 

0 

0 

0 

p 

CD' 

°l 

£ 

rH 

ft 

uo 

C<D 

CV 

CO 

1 1 

1 — l 

to 

P 

0 

£ 

eft 

£ 

1 — 1 

1 — 1 

CO 

£ 

1 \ 

CO 

O 

CO 

r- 

•rH 

0 

© 

•« 

•> 

1 

1 — 1 

£ 

ft 

r — 1 

to 

1 

rO 

Ti 

© 

e 

© 

£ 

£ 

£ 

£ 

• • 

o! 

© 

o 

. 

0 

0- 

rH 

CO 

0 

tO 

v~ 

1 — f 

0 

1 — 1 

0 

CO 

£ 

£ 

£. 

1 — 1 

LO 

tO 

LO 

0 

£ 

I — 1 

p 

00 

0 

CH 

e 

4-3 

•rH 

£ 

CO 

co 

CO 

•Df 

CO 

LO 

00 

£ 

to 

LO 

p 

t 

© 

CO 

r-n 

C' 

•t 

o 

© 

CO 

c 

1 — 1 

0 

CM 

0 

p 

J 

© 

Ti 

i>. 

Pm 

CD 

CO 

1 — 1 

1 

p 

p 

CO 

Cd 

> 

o 

£ 

£ 

• • 

• • 

• 1 

cv) 

43 

Cft 

£ 

1 — 1 

uO 

C£ 

to 

»o 

o- 

co 

co 

0 

LO 

CV! 

CV 

p 

0j 

© 

to 

1 i 

C\J 

0 

tp 

OV 

LO 

CV! 

to 

p 

CH 

to 

roj 

1 — 1 

!> 

© 

C\! 

O 

CJ 

CV? 

0- 

tO 

vP 

LO 

£ 

0 

CV 

LO 

£ 

Tl 

0 

£ 

» 

r 

*• 

•• 

£ 

£ 

© 

rH 

to 

CV? 

LO 

tO 

1 

£ 

o 

0 

£ 

E- 

tO 

cv 

CD 

«H 

© 

CJ 

. 

j 

© 

© 

§ 

to 

CO 

£ 

CD 

© 

• 1 

• • 

X 

Ti 

CO 

£ 

(T> 

O- 

CTi 

CM 

1 — 1 

O 

p 

CD 

CO 

LO 

CO 

to 

0 

to 

£ 

© 

© 

UD 

O'! 

c- 

r- 

LO 

to 

'vt1 

C~ 

CM 

to 

1 — 1 

LO 

•• 

eft 

£ 

£ 

rH 

r~ 

rH 

£ 

to 

LO 

tp 

co 

£ 

LO 

CV 

0 

C/j 

£ 

(jj 

CD 

r 

•> 

V- 

43 

£ 

«? 

to 

CV 

to 

|> 

CO 

£ 

V 

tO 

cv 

1 — 1 

£ 

Pi 

& 

p 

£ 

•rH 

£ 

n 

© 

O 

P-~ 

£ 

• * 

• 1 

r 

£ 

£ 

£1 

'-0 

O 

r- 

to 

co 

■tp! 

CV? 

!> 

?£ 

p 

to 

cv 

co 

Cft 

•rH 

© 

6 

0 

C\i 

CO 

av 

to 

to 

OJ 

rH 

1 — 1 

00 

£ 

£ 

ft 

£ 

Cv! 

1 — 1 

l — 1 

LO 

LO 

P 

T 

00 

S 

«=i 

O 

; ; 

0 

co 

£ 

£ 

C\2 

r- 

CO 

tO 

£S 

CO 

CO 

0 

LO 

CV? 

CV 

CO 

°l 

r-' 

© 

43 

to 

rH 

CJ 

O 

sHH 

cr> 

CV 

to 

p 

CO 

L0 

? 

£ 

CO 

1 i 

CV 

0 

01 

CM 

0 

to 

LO 

1 — 1 

0 

CV 

LO 

CO 

E 

© 

l 

c 

r 

•> 

•> 

£ 

£ 

43 

1 — 1 

tO 

CV? 

£ 

tO 

3' 

£ 

0 

to 

cv 

■£ 

tr< 

1 

•> 

> 

© 

,£ 

£ 

CD 

|S 

• • 

P-' 

43 

O 

| 

£ 

to 

cr> 

1 — 1 

to 

cr> 

LO 

P 

CO 

CV? 

0 

to 

0 

T7 

£ 

! 

to 

CO 

co 

0- 

0 

D- 

CO.  LO 

0 

1 — 1 

to 

P" 

r- 

£ 

rH 

rH 

CO 

rH 

cn 

to 

LO 

co 

rH 

00 

CV 

CO 

t) 

(Jj 

w 

5 C 

» 

e 

* 

© 

0 

c 

p* 

1 £ 

vO 

CV 

CO 

-t0 

43 

£1 

• 

X 

r-4 

O 

to 

cv 

F 

<z 

cr> 

1 0. 

4> 

E-i 

a 

43 

CO 

CV 

r 

P 

CM 

6- 

P 

!p 

r 

! •• 

j 

1 — 

£ 

o[  tj>  cr> 

co 

rH 

r- 

P 

cn 

LO 

0 

CD 

CO 

1 — 1 

0 

> 

•rH 

£ O 

© £ 

t- 

£ 

C'- 

C £ 

P 

co 

P 

CD 

to 

0 

£ 

1 — 1 

r 

! O 

1 

1 £ £ 

to 

I 1 

CO 

LO 

CO 

rH 

£ 

£ 

CO 

£ 

1 — 1 

I 

£ 

© 

e 

r 

r 

«* 

r 

© 

CO 

1 £ 

1 — 

1 o) 

LO 

CV 

co 

tO 

6' 

c 

i c 

CO 

to 

cv 

£ 

CO 

£ 

'.£ 

1 PS 

•H 

© 

! E 

• • 

► 

£ 

D 

£ 

CJ 

CO 

c 

c 

E 

S-l 

0 

£ 

1 ■ LO 

1 — 1 

SP 

LO 

1 — 1 

H' 

co 

1 — 1 

CV 

0 

CV 

LO 

0 

X 

0 

! 

•rH 

£ 

1 ^ 

a 3 

co 

'Ll1 

1 — 1 

CO 

1 — 1 

p 

CV 

p 

CO 

£ 

© 

1 

43 

0 

1 

l — 1 

C\2 

1 — 1 

1 — 1 

1 — 

CV 

£ 

© 

© 

• H 

43 

I 

c: 

£ 

E 

n 

1 

0 

T? 

43 

1 

! 

cD 

£ 

0 

1 

£ 

p 

I 

P 

£ 

43 

1 

1 £ 
! - 

cj 

• 

® 

CV 

• 

© 

y 

© 

43 

t • 

• 

• 

• 

• 

eft 

CD 

1 — 1 

c 

1 O 

• 

• 

a 

£ 

43 

£ 

P' 

0 

n 

• 

• 

£2 

-.3 

| l — 1 

1 — 1 

T'' 

t- 

a 

£ 

£ 

rO 

•H 

< n 

0 

eft 

! 

c J 

. 0 

l — 1 

£ 

b 

• rH 

•rH 

O 

© 

• 

• 

•rH 

r h 

i 

! 0 

M 

1 — 

r 

r 1 

M 

r 

O 

LJ 

Totals  1,503  99., 863  101,660  103,163  1,990  102,277  104,267  446,070  9,641  436,529  446,170 
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RESURVEY,  SPROUTING  BUSHES  AND  SEEDLINGS,  April  1,  1918,  to  December  31,  192' 
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Furnished  by  State 
10  pounds  sodium  chlor°te 
10  gallons  of  drin  oil 
4934  gallons  kerosene 
.375  gallons  carbon  bisulphide 
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® CITY  WITH  BARBERRY  BUSHES 


RURAL  PROPERTIES  ON  WHICH  ESCAPED  BARBERRY 
BUSHES  WERE  FOUND-  ALL  SURVEYS 


I PROPERTY 


Common  Barberry  Spreads  Black  Stem  Rust 
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Look  For  and  Report  All  Common  Barberry  Bushes 

found  in  the  Thirteen  North  Central  States  of  the  Barberry  Eradication  Area 


Office  of  Barberry  Eradication,  Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture,  Washington,  D.  C. 
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